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DESCRIPTION

RECORDING MEDIUM HAVING DATA STRUCTURE FOR
MANAGING REPRODUCTION OF VIDEO DATA RECORDED
THEREON

1. TECHNICAL FIELD

© The present invention relates to a recording medium having

a data structure for managing réproduction of at least video data

recorded thereon' as well -as methods and apparatuses for

' reprodu¢tion and recording.

2. BACKGROUND ART '

- The standardization of new ‘high-density read only and
rewritable optical disks capable of recording large amounts of -
high-quality video and audio data has been progressing rapidly and
new optical disk related products are expected to be cémm‘ercially
available on the ‘rﬁarket in the near future. The Blu-ray Disc
Rewritable (BD-RW) is one example of these new optical disks.

Fig. 1 illustrates the file structure of the BD-RW. The file

structure or data structure provides for managing the reproduction

of the video and alf.;xdi'o data recorded on the BD-RW. As shown, the
data structure incf"ludes a root directory that contains at least
one BDAV directqr)}. The BDAV directory includes files such as
vinfo.bdav', 'ménu.tidx', and ‘mark.tidx', a  PLAYLIST
subdirectory in which playlist files (*.rpls and *.vpls) are stored,
a CLIPINF subdirectory in which clip information files (*.clpi)

'are.st'ored, and a ngREAM subdirectory in which MPEG2-formatted a/V
stream clip files ;:('*.mzts) corresponding to thé clip infbrmation
files are stored. 'In addition to illustrating the data structure

of the optical disk, Fig. 1 represents the areas of the optical

1
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disk.- For example, the general information file info.bdav is
stored in a general information area or areas on the optical diskﬁ

Because the BD-RW data structure and disk format as
illustrated in Fig. 1 is well-known and readily available, only
a brief overv1ew of the file structure will be provided in. thlS
disclosure.

As alluded to above, the STREAM directory includes
MPEG2-formatted A/V stream files called clips. The STREAM
directory may also include a special type of clip referred Eo as
a bridge-clip A/V stream file. A bridge-clip is used for making
seamless connection between twd or more presentation intervals
selected in the clips, and generally have a small data size compared
to the clips. _

The .CLIPINF directory includes a clip information file
associated with each A/V stream file. The ciip information file
indicates, among other things, the type of A/V stream associated
therewith, number of source packets in the A/V stream associated
therewith, and timing information of the source packets in the a/v
stream associated therewith (e.g., on an arrival tlme basis (ATC)
and/or a system time basis (STC)).

The PLAYLIST dlrectory includes one or more<pléylist files.
The concept of a playlist has been introduced to promote ease of

editing/assembling clips for playback. A playlist file is a

. collection of playing intervals in the clips. Each playing interval

is referred to as a playitem. The playlist file, among other things,
identifies each playitem forming the playlist, and each playitem,
among other things,'is a pair of IN-point and OUT-point that point
to positions on a time axis of the clip (e.g., ATC or STC basisg).
Expressed another way, the playlist file identifies playitems,
each playitem points to a clip or portion thereof and identifies
the clip file associated with the clip.

A playlist directory may include real playlists (* .rpls) and
virtual playlists (*.vpls). A real playlist can only use clips and

' 2
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not bridge-clips. Namely, the real playlist: is considered as
referring to parts of <c¢lips, and therefore, conceptually

considered equivalent in disk space to the referred to parts of

the clips. A virtual playlist can use both clips and bridge-clips,

and therefore, the conceptual considerations of a real playlist
do not exist with yirtual playlists.

The info.bda% file is a general information file that
provides general information for managing the reproduction of the
A/V stream recorded on the optical disk. More specifically, the
info.bdav file includes, among other things, a table of playlists
that identifies the files names of the playlist in the‘PLAYLIST
directory of the same BDAV directory.

The menu.tidx, menu.tdtl and mernu.tdt2 files store
information related to menu thumbnails. The mark.tidx, mark-tdtl
and mark.tdt2 files store information.that relates to mark
thumbnails. Because these files are not particularly relevant to
the present invention,: they will not be discussed further.

The standardization for high-density read-only optical disks
such as the Blu-ray ROM (BD-ROM) is still under way. An effective
data structure for managing reproduction of video and audio data
recorded on .the high-density read—dnly optical disk such as a

BD-ROM is not yet .available.

3. DISCLOSURE OF INVENTION

The data st;ubture of the present invention may have an
architecture that provides for managing the reproduction of at
least video daﬁa by title. In one exemplary embodiment, a title
directory for each title is rec&rded.on the recbrdinglnedium. Each
title directory ;includes a general informatioh file that
identifies playlists recoxrded on the recording medium. Each
playlist identifﬁes playitems of the video data forming each
playlist. In anéther exempléry embodiment, a single .title

directory is provjded, and the single title directory includes a

3
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general information file for each title.

" The data. structure according to the present invention may
include chapter management information for managing reproduction
of the titles by chapter. In one exemplary embodiment, the chapter
management information includes a chapter entry flag associated
with each playlist identified in the general information file,
where the chapter entry.fiag indicates whether the playlist begins
a chapter. In another exemplary embodiment, the chapter'mahagement
information includes a chapter entry flag associated with each
playitem in a playlist, where the chapter entry flag indicates

whether the playitem begins a chapter. In another exemplary

embodiment, the chapter management information includes a field

of information in the playlist indicating the number of chapters
and a time in the video data when each chapter begins.

The data structure according to the present invention may
also include path management information for managing reproduction
of multiple feproduction. path wvideo data. In one exemplary
embodiment, the general information file includes  information
identifying the paths to which each identified playlist belongs.
In another exemplary embodiment, each playitem includes
information identifying the paths to which the playitem belongs.

The present invention further.provides apparatﬁses gnd

methods for recording and reproducing the data structure according

to the present invention.

4. BRIEF DESCRIPTION OF DRAWINGS
The above features and other advantages of the present

invention will be more clearly understood from the following

- detailed description taken in conjunction with the accompanying

30

drawings, in which:
Fig. 1 illustrates the prior art file or data structure of

a rewritable optical disk.according'to the Blu-ray.Disc Rewritable
(BD-RW) standard;
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Figs. 2 and j4 illustrate two exemplary embodiments of a
recording medium file or data structure according to the present
invention;

Fig. 3 illusérates an example of a recording medium having
the data structuré'of Fig. 2 stored thereon.

Figs. 5-7.illustrate a first detailed embodiment of a file
or data sﬁructure‘according to Fig. 2;

FIG. 8 illustrates a schematic diagram of an embodiment of
an optical disk recf;crding and reproduction apparatus of the present
invention; and. . .

Figs; 5-12 ifIUStrate a second detailed embodiment of a file .
or data structure ;according to Fig. 2;

Figs. 13-14 illustrate a third detailed embodiment of a file.
or data structure !according to Fig. 2;

Figs. 15-17 idlustrate a fourth detailed embodiment of a file
or data structure;according to Fig. 2;

Figs. 18-19 illustrate a fifth detailed embodiment of a file
or data structure according to Fig. 2; and

Figl 20 illustrates a sixth detailed embodiment of a file or

data structure according to Fig. 2.

5.. MODES FOR CARRY:ING OUT THE INVENTION ‘

In order téat the invention may be fully understocd,
preférred embodiments thereo.f will now be described with r-efve»rence
to the accompanying drawings.

A high-densfty optical disk, for example, a Blu-Ray ROM
(Bb—RdM) in accordénce'with the invention may have a file or data
structure'fpi managing reproduction of video and audio data as
shown in fig.'2. ﬁany aspects of the data structure according to
the present inven%ion shown in Fié. 2 are similar to that of the
BD-RW standard.di;dussed with respect to Fig 1. As such these
asﬁects will not be described in great detail.

As shown in ?ig. 2, the root directory contains at least one

)
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DVP directory The DVP directory 1nc1udes title directories
TITLEOOl TITLEOO2, TITLEOO3, etc. for each title of audio and video
(A/V) data recorded on the recording medium (e.g. » BD-ROM) . Each
TITLE directory includes a general information file ‘info.ttl',
a PLAYLIST directory in which playlist files (e.g., real (*.rpls)
and virtual (*.vpls)) for the title are stored, a CLIPINF directory
in which clip information filés (*.clpi) for the title are stored,
and a STREAM directory in which MPEG2-formatted A/V stream clip
files (*.m2ts), corresponding to the clip information files, for
the title are etored. )

The STREAM directory includes MPEG2-formatted A/V stream
files called clips. The STREAM directory may also include a special
type of clip referred to as a bridge-clip A/V stream file. A
bridge-clip is used for maklng seamless connection between two or
more presentation 1nterva1s selected in the clips, and generally
have a small ele.ta size compared to the clips.

The CLIPINF directory includes a c¢lip information file
associated with each A/V stream file. The clip information file
indicates, among other things, the type of A/V stream associated
therewith, number of source packets in the A/V stream associated
therewith, and timing information of the source packets in the A/V
stream associated therewith (e.g., on an arrival time basis. (ATC)
and/or a system time basis (STC)).

The PLAYLIST directory includes one or more playlist files.
The concept of a playlist has been introduced to promote ease of
editing/assembling clips for playback. A f)laylist- file is a
c':oli_l.ection of playing intervals in the clips. Each playing interval
is referred to as a playitem. The plaYlist file, among other things,
identifies each playitem forming the playlist, and each playitem,
among other things, is a pair of IN-point a-nd OUT-point that point
to positions on a time axis of the clip (e.g., ATC or STC basis).
Expressed another way, the playlist file identifies playitems,
each playitem points to a ¢lip or portion thereof and identifies

6
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the clip file assgciated with the clip.
A playlist directory may include real playlists (*.rpls) and
virtual playlists (*.vpls). A real playlist can only use clips and

-not bridge-clips., Namely, the real playlist is considered as

referring to pa¥ts of c¢lips, and therefore,  conceptually
considered equivalent in disk space to the referred to p.art.s of

the cllips . Avirtual playlist can use both clips and bridge-clips,

‘and the'refore,. the conceptual considerations of a real piaylist

do not exist with:virtual playlists. _
The info.ttll‘file is a general information file that provides
general information for managing the reproduction of the A/V
streams for the associated title recorded on the optical disk. More
specifically, the ;-info.ttl file includes, among other things, a
table of playlists,:tﬁat identifies the file names of the playlists
in the PLAYLIST dirxectory of the same title directory. The info.ttl

file will be discussed in greater detail below with respect to the

embodiments of the present invention.

In additiont to illustrating the data structure of the
recording medium according to an embodiment of the present
invention, Fig. 2:'represents the areas of the recording medium,
FPor example, the TITLE directories-are recorded in one or more title
directory areas, the general information file is recorded in one
or more general information areas within the title directory area,
the playlist dir;ectory is recorded in one or -more playlist
directory areas, each playlist in a playlist directory is recorded
'in one or more playlist areas of the. recording medium, etc. Fig.
3 illustrates an example of a recording medium having the data
structure of Fig. 2 stored thereon. As shown, the recording medium
includes a file sy'/‘stem information area, a data base area and an

A/V stream area. The data base area includes a title directory and

pPlaylist information area and a c€lip information area. The title

directory and piay_list information area have the general
information file ;fre'corded in a general .information file area

7
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thereof, and the PLAYLIST directory and playlist files recorded
in a playlist information area thereof. The clip information area
-has the CLIPINFO directory and associated clip information files
recorded therein. The A/V stream area has the A/V streams for the
varioué titles recorded therein.

Fig. 4 illustrates another data structure according to an
embodiment of the present invention. As shown,. in this émbodiment,
the DVP directory-includés a single TITLE direcﬁory. The TITLE
directory includes a general information file *.ttl for each title
of video data recorded on the recording medium; The general
.information files *.ttl are the same as the general information
file info.ttl discussed above with respect to Fig. 2. As further
shown in Fig. 4, the DVP directory includes a single PLAYLIST
directory, CLIPINFO directory and STREAM directory. Unlike the
embodiment of Fig. 2 where a PLAYLIST directory, CLIPINFO directofy .
and STREAM directory were provided as sub-directories for each

TITLE director, only a single PLAYLIST directory, CLIPINFO

. directory and STREAM directory is provided for all of the titles

20

25

30

in Fig. 4. These directories contain the same information and files
as described above with respect to Fig. 2, but do sé for . .all of
the titles, not just one title. As with Fig. 2, Fig. 4 represents
areas of the recording medium, and Fig. 3 illustrates an exemplary
embodiment of the recordihg medium including these areas.

'~ As alluded to above, wvideo and audio data are typically
oréanized as individual titles; for example, different movies
represented by the video and audio data are organized as different
titles. Furthermore, a title méy be organized into individual
chapters in much the same way a book is often organized into

chapters.

As shown in Fig. 5, and as will be described in greater detail

» below with respect to Figs. 5-7, in one embodiment of the present

invention, the general infdrmatidn file info.ttl for the data

structure of Fig. 2 includes chapter management information for
8
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* managing i‘eproducﬁxion of a title by chapters.

Because .- of §~the large storage capacity’ of the rnewer,
high-density recoraing media such as BD-ROM optical disks, various
versions. of a ti-t:lizeor portions of a title méy be recorded, and

.5 therefore, reproduced from the recording media. For example, vidéo
data representing ..'different camera anglés-may be recorded on the
recording medium. : Or, an adult version, young adult version and
young -child version. (i.e., -diffe-rent parental control versions)
of a title or portions of a title may be recorded on the recording

10 medium. Each version represents a different reproduction path,
.and the video data in these instances is referred to as multiplé
.reproduction path :video data. It will be appreciated that camera
angle and parental control versions are but two examples of
multiple reproductiion path video data, and the present invention

15 is applicable to :any type or combination of types of multiple
reproduction path {rideo data. As will be described in detail below

. with respect to Figj;s .-5-7, in an embodiment of the present invention,

the general information file info.ttl includes path.management‘
information for ménaging reproduction of multiple reproduction
20 path video data-.récorded on the recording medium.

According to':la first embodiment of the present invention, as
illustrated in Fig. 5, .each chapter in a title may be linked with
at least one playgﬁ.ist, and the playli_sts belong to one or more
reproduction paths. In the example of Fig. 5, the first playlist

25 ‘PlayList 1‘ refer to the first chapter, the second and third
playlists ‘PlayLis;ft 2* and ‘PlaﬁrList 3’ refer to the second chapter,
and the fourth-sixth playlists ‘PlayList 4'’, ‘PlayList 5’ and
‘PlayList 6’ refer to the third chapter. Aiso, _Fig. 5 shows a first
reproduction path': is indicated by the first, second, fourth and

30 fifth playlists ‘P'!'iayLists 1, 2, 4 and 5’ and a second reproduction
path is indicatedt:by the third apd sixth playlists ‘Playlists 3

and 6’. This is rﬁe;‘r:ely an example, and is not limiting on the path
structure permittied by the present invention. For example, a

9
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playlist may be associated with more than one reproduction path.

Fig. 6 illustrates a portion'of the general information file
info.ttl according to an embodiment of the present invention in
greater detail. As shown, the general information file info.ttl
includes an information field called 'TableOfPlaylists’'. .The
playlist table 'TableOfPlaylists' indicates the 1ength of the
information field, and the number playlists in the PLAYLIST
directory of the same title. For each playlist, the playlist table
'TabledfPlaylists'_indicates the file name 'PlayList_file_name'

of the playlist (which identifies the playlist), a chapter entry

flag ‘Chapter_entry_flag"and a path number ‘Path_number’. The

chapter ' entry flag ‘Chapter_entry_flag’ provides chapter
management information by indicating whether the associated

playlist is the start of a chapter. The path number ‘Path_number’

vproVides the path management information by indicating the path

or paths to which the associated playlist belongs.

The chapter management information also, optionally,
includes a chapter entry ;able ‘ChapterEntryTable’ forming a
pbrtion of the general information file 'info.ttl' as shown in Fig.
7. As shown, the qhaptet entry table indicates the length of this
information field, indicates the nﬁmber of chapters
‘number_ of Chapters’, and for each chapter, indicates the
filenames of the first playlist "Entry;PlayList_file_name’,

associated with the chapter. In an alternate embodiment, the

.chapter entry table is written in a file separate from the general

information file ‘info.ttl’.

While the embodiment of Figs. 5-7 has been described with
respect to the data structure of Fig. 2, it will be appreciated
that the embodiment of Figs. 5-7 is equally applicéble to the
embodiment of Fig. 4. ' .

Fig. 8 illustrates a schematic diagram of an embodiment of
an optical disk recording and reproducing apparatus according to
the present invention. As shown, an AV encoder 9 receives and

10
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encodes audio and video datd. The AV encoder 9 outputs the encoded
-audio and video data along with coding information and stream
attribute information. A multiplexer 8 multiplexes the -encoded
audio and wvideo da:ta' based on ‘the coding information and stream
5 attribute infoxjma-t::_Lon to create, for example, an MPEG-2 transport
stream. A source packetizer 7 packetizes the transport packets from
-the multiplexer 8- into source packets in accordance with the
audio/video format! of the optical disk. As shown din Fig. 6, tﬁe
operations. of the AV encoder: 9, the multiplexer 8 and the scurce
10 packetizer 7 are c@ntrolled by a controller 10. The controller 10
receives user i’npilt on the recording operation, and provides
control information to AV encoder 9, multiplexer 8 and the source
packetizer 7; For example, the controller 10 instructs the AV
encoder 9 on the type of encoding to perform, instructs the
15 multiplexer 8 on the transport stream to create, and instructs the
source packetize’r{?? on the source packet format. The controller
10 further céntr_ol_s a drive 3 to record the output from the source

packetizer :7 on tl'ie optical disk. '
The controllér 10 also creates the navigation and management
20 information for m’;':lnaging reproduction of the audio/video data
being recorded oin the optical disk. For exampie, based on
information received via the user interface (e.g., instruction set
saved on disk, prow}ided over an intranet or internet by a computer
system, etc.) the controller 10 controls the drive 3 to record the
25 data structure of '.:Fi'.gs. 2, 5-7 or Figs. 4-7 on. the optical disk.
During reproduction, the controller 10 controls the drive 3
to reproduce thié data - structure. Based on the information
contained therein) as well as user input received over the user
interface (e.g., control buttons on the recording and reproducing
30. apparatus -or a iemote associated with the apparatus), the
controller 10 controls the drive 3 to reproduce the audio/video
source packets fro:m the optical disk. For example, the user input
may specify a t’itli'e, ‘chapter, and/or path to reproduce. This user

11
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input may be specified, for example, via a menu based graphical
user interface preprogrammed into the controller 10. Using the user
input and the TITLE directories (Fig. 2) and/or general information
files (Figs. 2 and 4), chapter management information and/or path
management information reproduced from the optical disk, the
controller 10 controls the reproduction of the specified title,
chapter and/or path.-

_ For example, to select a particular title, the controller 10
determines from the number of TITLE.directories in Fig. 2 or the
number of general information files in Fig. 4 the number of titles
and requests the user to select one based on the number. As will
be appreciated, the general information files may be augmented to
contain more meaningful information (such as a title name) for the
titles recorded on the recording medium, and this information could
be provided to the user in conjunction with the title selection
request. Once a title is selected, the playlist file names for the
selected title are obtained from the table of playliAsts in the
general information file for the\ selected title and reproduction
accérding to the identified playlists is performed.

To select a particular chapter, the chapter entry flag for

-each playlist is examined by the controller 10 to determine the

number of chapters and the user is queried on which chapter to '
reproduce. As with the title selection, the chapter management
information may be augmented to provide more meaningful
i.nformation regarding the chapters. Selection of a particular
chapter is a selec-t'ion to begin. reproduction at the associated
playlist, and reproduction begins with the associated playlist.

To select a particulaf path, .the path numbers for each
playlists are examined by the controller 10 to determine the number
of reproductiqn paths, and the user is requested which path to
reprociticet As with the title and chapter selections, the path
management information may be augmented to provide more mean.ingful
information regarding the reproduction path to reproduce. During

12
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reproduction, only,those playlists having the selected pat:h numbexr
as one of their path numbers are reproduced

The reproduced. source packets are received by a source
depacketizer 4 and' converted into a data stream (e.g., an MPEG-2
transport packet st'ream) A demultiplexer 5 demultiplexes the data
stream into encoded video and audio data An AV decoder 6 decodes
the encoded video and audio data to produce the original audio and
video data that was feed to the AV encoder 9. ljuring reproduction,
the controller 10 cpntrols the operation of the source depacketizer
4, demultiplexer 5 and AV decoder 6. The controller 10 receives

user input on the ' reproducing operation, and provides control

information to AV. decoder 6, demultiplexer 5 and the source

packetizer 4. For example, the controller 10 instructs the AV
decoder 9 on thej type of decoding to perform, instructs the
demultiplexer 5 on. the transport stream to demultiplex, and
instructs the s.our%.ﬁce depacketizer 4 -on the source packet format.

While Fig. 8 Kas been described as a recording and reproducing
apparatus, it will be understood that only a recording or only a
reproducing apparatus may be provided usiné those portions of Fig.
8 providing the riecording or reproducing function.

Figs. 9-12 illustrate a second embodiment of the data
structure accordirig to the present invention.: As shown in Fig. 9,
the data structureéiof the second embodiment is the same as the data
structure of Fig. S, except for the chaptef management' information.
As with Fig. 2, Fig. 7 also represents the areas of the recording
medium, and Fig. 3 illustrates an exemplary embodiment of the
recordip’g' medium including- these areas. Fig. 9 illustrates that
the chapter manaéement information indicates chapters at the -
playitem . level. As shown, in the first playlist ‘PlayList.1l’, the
first playitem. ‘ElayItem 1’ refers to chapter. 1, the second
playitem ‘PlayItem 2' refers to the second chapter and the third
and fourth playitems ‘PlayItem 3’ and ‘Playltem 4’ refer to the
third chapter. ’

13
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" In this embodiment, the playlist files include the chapter
management informat'ion. Fig. 10 illustrates a portion of a playlist
.file including the chapter management information acéérding to
this embodiment. As shown, each playlist file indicates a length
5 of the file, and the number of playitems ‘number_ of Playltems’
forming the playlist. For each playitem; a playitem information
field is provided in the playlist file. Here.each playitem‘is
identified by the number of the playitem. As shown in Fig. 10/
the playitem information field includeé, in part, an indication
10 of the field's léngth and a chapter entry flag ‘Chapter;_entry_flag’- .
The chapter entry flag ‘Chaptér entry flag’ provides chapter
management information by indicating whether ' the associated
' playitem is the start of a chapter. '
The chapter management information also, optionally,
15 includes a chapter entry table ‘ChapterEntryIable’ forming a
portion of the playlist file as shown in Fig. 11. As shown, the
chapter entry table indicates the length of this information field,
indicates the number of chapters ‘number of Chapters’, and for
each chapter, indicates ﬁhe file names of the first playitem
20 ‘Entry_PlayIteanumBer' associated with the chapter. In an
alternate embodiment, the chaptér'entry table is written in a file
separate from the playlist file.
Fig. 12 illustrates a portion of the general information file
info.ttl for the embodiment of Figs. 9-12. As Shown, the geﬁeral
© 25 information file info.ttl includes an' information field called
'TableOfPlaylists’. The playlist table 'TableOfPlaylists’
indicates the léngth of the information field, and the number
playlists in the Playlist directory of the same title. For each
playlist, the playlist table. 'TableOfPlaylists' indicates the file

30 name *PléyList_file_name' of the playlist (which identifies the
playlist), and a path number ‘Path number’. The path number
‘Path_number’ provides the path management information by

indicating the .path or paths to which the associated playlist

: 14
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belongs. :

The recording and reproducing apparatus of Fig 8 operates in
the same manner wi';.th respect. to the embodiment o©f Figs. 9-12 as
was described above' with respect to Figs. 5-7. However,. with
respect to. the en;:.b'odiment Figs. 9-12, the chapter management
information of Fig. 10 is recorded and used during reproduction
to selectively beg:fin reproductioﬁ at a particular chapter.

" Figs. 13-14 :illustrate a third embodiment of the data

structure according to the present invention. As shown in Fig. 13,

the data structure of the third embodiment is the same as the data
structure of Fig. 5, except for the chapter management information.
As with Fig. 5, Fig. 13 also represents the areas of the recording.

medium, and Fig. 3 illustrates an exemplary embodiment: of the

. recording medium ihclud_ing these areas. Fig. 13 illustrates that

the chapter management informat;i.on indicates chapters through the
use' of chapter malfu:k's. In"Fig. 13, the first, second, fourth and
fifth playlists ‘PlayList 1’, ‘PlayList 2’, ‘PlayList 4’ and
‘Playlist 5’ are associated with a first reproduction path and the
third and sixth playlists ‘PlayList 3’ and ‘PlayList .6’ are
associated with a ;éecond reproduction path. A first chapter mark
is linked to the first playlist ‘Plaj.yList 1’, second and third
chapter marks are; linked to the second and third. playlists
‘PlayList 2° and ‘PlayList 3/, a fourth chapter mark is linked to
the fourth playlist k PlayList 4’, and £fifth and sixth chapter marks
are linked to the fifth and sixth playlists. ‘PlayList 5‘ and

‘*PlayList 6. In this embodiment, each chapter is linked to one

chapter mark, but ;:the present invention is not limited to this
implementation. [ |

In this emboaiment', the playlist files include the chapter
management information. Fig. 14 illustrates a portion of a playlist
file including thé chapter. management information according to
this embodiment.- As shown, each playliét file includes a playlist
mark ‘PlayListsM:—irk-’ information field. The playlist mark

\ 15
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‘PlayListhark' information field indicates a length of the
information field and a number of the playlist marks
‘number of PlayList marks’ in the playlist. For each playlist mark,
the playlist mark ‘PlayListsMark’ informatiop.field indicates the
mark type ‘mark_type’, the mark name length ‘mark_name_length’,
the maker ‘maker_ID’, an indicator of the playitem on which the
mark is placed “ref_to_PlayItem_id’, a time stamp
‘mark_time_stamp’, and a duration ‘duration’ of the ﬁark. A

The mark type indicates the type of mark. For example, when
a mark indicates thﬁ-: beginning of a chapter, the mark type
‘mark type’ identifies the associated mark as a chapter mark. The

mark name length "mark_name_length’.indicates the length (in

bytes) of the mark name. The maker identifier ‘maker_ ID’ identifies

the manufacturer .0f the mark. The pléyitem indicator
‘ref_to_PlayItem_id’ indicates the Playitem_id value for a
playitem on which the wmark is plaéed. The time stamp
‘mark_time_stamp’ of the mark indicates a point where the mark is

placed; namely, indicates a point on a time axis of the A/V stream

" of clips (e.g., ATC and/or STC basis) where the mark is placed.

The duration ‘duration’ indicates a length of the mark that start
from the time stamp ‘mark_time stamp’.

Because the playlist mark information field provides the
chapter management information, -the chapter entry flag
‘Chapter_entry flag’ of the first embodiment is not required.

Furthermore, in this third embodiment, the path ﬁanagement
information is provided as described above with respect to Fig.
12 and the second embodiment of the present invention.

. The recording and rgproducing apparatus of Fig 8 operates in
the same manner with respect to the embodiment of Figs. 13-14 as
was described above with respect to Figs. 5;7. However, with
respect to the embodiment Figs. 13-14, the chapter management
informatibn'of Fig. 14 is regérded and used during reproduction
to selectiﬁely begin reproduction at a particular chapter. Here,

16
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the controller 10 determines the number of chapters in a title based
on the number of fjplaylist marks identified as chapter marks,
queriés the user to select a chapter, and begins reproduction of
the video data at the point indicated by the time stamp associated
with the chapter mark of the selected chapter. )
Figs. 15-17 .illustrate a fourth embodiment of the data
structure according to the present invention. As shown in Fig'. 15,

the data structure of the fourth -embodiment adopts the data

structure of Fig. 2. As with Fig. 2, Fig. 15 also represents the

areas of the recording medium, and Fig. 3 illustrates an exemplary

embodiment of the recording medium including these areas.

As illustrated in Fig. 15, each chapter may be associated with

a single playlist ‘4n the PLAYLIST directory. Also, Fig. 15 shows

a first production path includes the odd playitems ‘PlayItem 1,
3,5, 7' from the first playlist ‘PlayList 1’ and a sc_econd
reproduction path includes the even playitems ‘PlayItem 2, 4, 6,
8'-of the first -piéylist ‘PlayList 1’. This is merely an example,

and is not limiting on the path structure permitted by the present

.invention. b

Fig. 16 illustrates a portion of the general information file
info.ttl according to an embodiment of the present invention in
greater detail. BAs shown, the general information file info.ttl
includes an information field called 'TableOfPlaylists'. . The
playiist table "Ii‘fable'OfPlaylist-sl indicates the léngth of the
information field, and the number pl_aylists in the VPLA.YLIST
directory associated with the same title. For each playlist, the
playlist table 'TableOfPlaylists' indicates _the file narﬁe
'PlayList_file_nat}i\e' of the playlist (which. identifies the
playlist) and chapter management .information agssociated with the
playlist. Specifically, the chapter management information is a

chdptér entry flaé 'Chapter_entry_flag', which indicates whether

the playlist is the start of a chapter. In the exemplary embodiment

of Fig. 15 where eachi chapter is associated with a single playlist,
17
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the chapter entry flag ‘Chapter_entry flag’ is set for each
playlist. However, it will be understood that the present
invention is not limited to .this embodiment . ‘

The chapter management information may also include a chapter
entry table ‘ChapterEntryTabie' forming a portion .-of the general
information file 'info.ttl' as described in detail above with
respect to Fig. 7. ' _

Fig. 17 shows- an exemplary embodiment where path management
information, which is used for managing the reproductlon of -
multiple reproductlon path v1deo data of a title, is written in
the playlist file.

' As shown, each playlist file indicates a length of the file,
and the number. of playitems ‘number._of_PlayItems' forming the
playlist. For each playitem, a playitem information field is
provided in the playlist file. Here each playitem is ideptified
by the number of the playitem. As shown in Fig. 17, the playitem
informatic;n _field includes, in-part, an indication of the field's_
length and a path number ‘Path_number’. The path number
‘Path number’ pﬁ:‘ovides the path management information by
indicating the path or paths to which the associated playitem
belongs.. ‘

The recording and reproducing apparatus of Fig 8 operates in
the same manner with respect to the embodiment of Figs. 15-17 as
was described above with respect to Figs. 5-7. However, with
respect to the embodiment Figs. 15-17, the chapter and ﬁath
management information of Figs. 16 and 17 are recorded and used
during reproduction to selectively - begin réproduction at a
particular chapter and/or along a particular reproduction path.

Figs. 18-19 illustrate a fifth embodiment of the data
structure according to the present invention. As shown'in Fig. 18,
the data structure of the fifth embodiment adopts the data
structure of Fig. 2. As with Fig. .2, Fig. 18 also represents the
areas of the recoxrding med:.um, and Fig. 3 illustrates an exemplary )

18
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embodiment of the .:recording medium including these areas. As will
be described in detail below with respect to Figs. 18-19, in an
embodiment of the present invention, each pléylist file includes
chapter mahagement‘; information for managing reproduction of the
title of video data by chapter and path management information for
managing the reproguction of . multiple reproduction path video data
recorded on the ré,COrding medium.

- As illustrat_:jed in Fig. 18, each chapter in a title may be
linked with at least one playitem included in a playlist. In the
example of Fig. 1§, the first and the second playitems “Playitem
1’ and ‘Playltem 2' among .playitems included in the first playlist
‘PlayList 1’ refet to the fi;rét chapter, the third to the sixth
playitems ‘PlayIte:_m 3’ - ‘PlayItem 6’ refer to the second chapter,
and the seventh and the eight.playitems ‘PlayItem 7’ and ‘PlayItem
8’ refer to the third chapter. Also, Fig. 18 shows a first
production path is,' indicated by the odd playitéms ‘PiayItem 1, 3,
5, 7' and a secor,{d reproduction path is indicated by the even
play:t.tems' ‘PlayItem 2, 4, 6, 8’'. This is merely an example, and
is not lfimiting O;Tl the path structure permitted by the bre,sent
invention. )

The chapter .and path management information are written in
a cori‘esponding pi{aylist fiie structured as shown in Fig. 19. As
shown, each playlist file indicates a length of thé file, and.the
number of playitems ‘number of PlaylItems’ forming the playlist.
For each playitem,.a playitem information field is provided in the
playlist file. Here each playitem is identified by the number of
the playitem. As shown in Fig. 19, the playitem information field
includes, in part , an indication of the field's.l_ength, a chapter
entry flag "Chapte;"r_entry_fla‘g’ and a path number ‘Path_number’ .
The chapter entry flag ‘Chapter_entry flag’ provides ' chapter

" management information by indicating whether the associated

playitem is the start of a chapter. The path number ‘Path number’
provides the path;,management information by indicating the path
: 19 :
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_or‘paths to which the associated playitem belongs.

The chapter management information may also include a chapter
entry table ‘ChapterEntryTable’ forming a portion of the playlist
file as deseribed in detail above with respect to Fig. 11.

TheArecc.ording and reproducing apparatus of Fig 8 operatés in
the same manner with respect to the embodiment of Figs. 18-19 as
was described above with respect to Figs. 5-7. However, with
respect. to the embodiment Figs. 18-19, the chapter and path
management information of Fig. 19 are recorded and used during
reproduction to selectively begin reproduction at a particular
chapter and/or along a particular reproduction path.

' Fig. 20 illustrates a sixth embodiment of the data structure
according to the present invention. As shown in Fig. 20, the data
structure of the sixth embodiment is the same as the data structure
of Fig. 18, except for the chapter management information. As with
Fig. 18, Fig. 20 also represents the areas of the recording medium,
and Fig. 3A‘il'1ustrates ah exemplary embodiment of the recording
medium including these areas. Fig. 20 illustrates that the chapter
management information indicates chapters through the use of
chapter marks. More specifically, the playlist files include the
chapter management information in Ithe same manner as described in
detail above with respect to Fig. 14. Additionally, the playlist
files include the path management information in the same manner
as described in detail above with respect to Fig. 17. -

. The recording and reproducing apparatus of Fig 8 operates in
the same manner with respect to the embodiment of Fig. 20 as v;'as
described above with respect to Figs. 5-7. However, with respect
to the embodiment of Fig. 20, the chapter and path ‘management
information of Figs. 14 and 17, regpectively are recorded and'used
during reproduction to selectively begin reproduction at a
particular chapter and/or along a particular repi'oduction path.

As the sixth embodiment of Fig. 20 demonstrates,. the

different data structures for chapter reproduction management and
20
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path reproduction management in the above described embodiments
may be .combined. to form further embodiments of the present
invention. ' '

Furthermore, the embodiments of the présent invention have

5 been described as ai:plied to the data structure. of Fig. 2; however,

it will be appreqidted that these embodiments are also applicable
to the data structure of Fig. 4.

As will be appreciated from the forgoing disclosure, the

present invention provides a recording medium having a.file or data

10 structure that per@its managing the reproduction of video data on
a title, chapter, and or multiple reproduction path basis.
Accordingly, the_ﬁresent invention provides a greater level of
flexibility in thg reproduction of video data than.previously
"available. . '

15 While the in%ention has been disclosed with respect to a
limited number of Embodimeﬁts,'those skilled in the art, having
the Dbenefit of ’ﬁhis disclosure, - will appreciate numerous
modifications and;'variations there £from. 'For example, while
described with respect to a Blu-ray ROM optical disk, the present

20 invention is not limited to this standard of optical disk or to
optical disks. It:@is intended that all such modifications and

variations fall within the spirit and scope of the invention.

- 21
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CLAIMS

1. A recording medium having a data structure for managing
reproduction of at least multiple reproduction path video data
recorded on the recording medium, compri'sing:._ .

a title directory area storing at least one title directory,
each title directory including at least one general information
file, the general information file including at least one playlist

identifier identifying a playlist file forming at least a portion

of a title of multiple reproduction path video data recorded on

the recording medium and path management information for managing .
reproduction of the multiple reproduction path video data recorded
on thé recording. medium; and

a playlist.directory area storing at least one playlist
directory, each playlist directory including at least one playlist -
file identified by a playlist identifier in the general information
file, each playlist file identifying at least one playitem, each
playitem identifying a ¢lip of the multiple reproduction path video
data forming the title. . . _

2. The recording medium of claim 1, wherein the path
management information indicates a reproduction path to which each
playlist file belongs.

3. The recording medium of claim 1, wherein the general
information file'incluc,ies chaptér management information, the
chapter management infomation for managing -reproduction of the
title by chapters.

4. The recording medium of claim 3, wherein the chapter
managemént information includes a chapter entry flag associated
with each playlist identifier, the chapter entry flag indicating
whether a playlist file identified by the associated playlist
identifier begins a chapt:‘exj.

5. The recording medium of claim 3, wherein the chapter

22
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management information indicates which playligt files are
associated with"eai‘ch chapter.

6. The r.ecord;i,ng medium of claiml, wherein each playlist file
includes chapter management information, the chapter management
information for managing reproduction of the title by chapters.

7. The recording medium of claim 6, wherein the chapter
management information includes a chapter entry flag associated
with each identif-i’éd' playitem indicating whether the identified
playitem begins a chapter.

8. The recording medium of claim 6, wherein the chapter
management informafftion indicates which playitems are associated
with each chapter.

9. The recording medium of ‘claim 6, wherein the chapter
management infométion includes at least one playlist mark, each
playlist mark including é chapter identifier indicating a chapter
associated with the playlist mark and a timestamp indicat;.ing a t.ime.
in the multiple r:eproduction path video data when the chapter
begins. ' ) |

10. The recording medium of claim 1, wherein title directory
area includes the fblaylist directory area and the title directory
includes at least ‘one playlist directory.

11. A recording medium having a ciata structure for managing
reprodudtion of at least mﬁltiple reproduction path video data
recorded on the recording medium, comprising: _

a title directory area storing at least one title directory,
each title directdry dincluding at least one general information
file, the general information file including at least one playlist
identifier idéntifying a playlist file forming at least a portion
of a title of multiple reproduction path video data recorded on
the recording med-;:.um; and

a playlist airecfory area storing at least one playlist
dir,ecto.ry, each pl?ylist directory including at least one playlist
file identified by*a playlist ,identifier in the general information

23
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file, each playlist file identifying at least one playitem, each
playitemidentifying a clip of the multiple reproduction path video

. data forming the title, and each playlist file. including path

10
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management information for managing reproductioh.of the multiple
reproduction path video data recorded on the recording medium.

12. The recording medium of claim 11, wherein the~path
management information indicates a reproduction path to which each
playitem identified by the playlist file belongs.

13. The recording medium of ‘claim 11, wherein the general
information file includes chapter management information, the
chapter management information for managing reproductioﬁ of the
title by chapters.

14. The recordlng medium of claim 13, wherein the chapter
management information includes a chapter entry flag associated
with each playlist identifier, the chapter entry flag indicating
whether a playlist file identified by the aésociated playlist
identifier begins a chapter. . .

15. The recording medium of claim 14, wherein the chapter
entry flags are set such that each chapter corresponds to one
playlist file.

16. The recording medium cf claim 11, wherein each pla&list
file includes chapter management information, the chapter
maﬁaéement information for managing reproduction of the title by
chapters.

' 17. The recording medium of claim 16, wherein the chapter’
management information includes a chapter entry flag associated
with each identified playitem indicating whether the identified
playitem begins a chapter.

18. The recording medium of c1a1m 16, wherein the chapter
management lnformatlon includes 'at least one playlist mark each
playlist mark including a chapter identifier indicating a chapter
associated with the playlist mark and a timestamp indicating a time
in the multiple reproduction path video data when-the chapter

24
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begins. '

19. The recording medium of claim 11, wherein title directory
area includes the ﬁlaylist directory area and the title directory
includes at least ?1one playiist directorxry.

20. A recording medium having a data structure for- managing
reproduction of at least video data recorded on the recording
medium, comprising:. _

a title directory area storing at least one title directory,
each title dir'ect.o:fry inéluding at least one general information
file, the general information file including at least one playlist
identifier identiﬁying a playlist file forming at least a po-rt:ion
of a title of the video data recorded on the recording medium and
chapterimanagement:' information for managing reproduction of the
title by chapters; and .

a playlist digectory area storing at least one playlist
directory, each playlist directory including at least one playlist
file identified by a playlist identifier in the general information
file, each playlist file identifying at least one playitem, each
playitem ide’ntifyi\:jng a clip of the video data forming the title.

21. The recording medium of claim 20, wherein the chapter
management information includes a chapter entry flag associated
with each playlist identifier, the chapter enﬁry flag indicating
whether a playliszt file identified by the associated playlist
identifier begins a chapter. \

22. The recording medium of ‘claim 20, wherein the chapter
management information indicates which playlist £files are
associated with ea.lch chapter.

23. The recor.dlng medium of claim 20, wherein title dlrectory

‘area 1nc1udes the playllst directory area and the title directoxry

~

includes at least one playlist directory.
.2_4. A recording medium having a data structure for managing
reproduction of at least v1deo data recorded on the recording

medlum, comprlslng
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a title directory area storing at least one title directory,
each title directory incl'uciiné at least one general information
file, the general information file including at least one playlist
identifier identifying a playlist file forming at least a portion
of a title of the video data recorded on the reéording medium; and

a playlist direc_:tory area storing at least one playlist
directory, each playlist directory including at least one playlist
file identified by a playlist identifier in the general information
file, each playlist file identifying at least one playitem, each
playitem identifying a clip of the video data forming the title,
and each playlist file including chapter management information
for managing reproduction of the title by chapters.

25. The recording medium of claim 24, wherein the chapter
management information includes a chapter entry flag associated
with each identified playitem indicating‘ whether the identified
playitem begins a chapter.

26. The recording medium of claim 2f1,. wherein the chapter
management information indicates.which playitems are associated
with each ;hapter. .

27. The recording medium of claim 24, wherein the chapter
management information includes at least one playlist mark, each
playlist mark including a chapter identifier indicating a chapter
associated with the playlist mark and a timestamp indicating a time
in the wvideo data when the chapter begins. .

28. The recording medium of claim 24, wherein title directory
area inclﬁdes the playlist directory area and the title directory
includes at least one playlist directory.

29. A recording medium having a data structure for managing
reproduction of at least video data recorded on the recording
medium, -comprising: .

a title directory area storing at least one title directory,
each title directory including a genei‘al information file, the
general information file storing playlist -identification

26
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information identifying playlist fileS<formiﬁg a title of video
data recorded on.the recording medium.

30. .The recdrding medium of claim 29, wherein the title
directory area com'_prises: A '

a playlist directory area storing at least one playlist .
directory, each pldylist directory including at least one playlist
file identified in the general information file, each playlist file

identifying at 1east one playitem, each playitem.identifying a clip

‘of video. data formlng the title.

31. A recordlng medium having a data structure for managing
reproduc_:tlon ‘of at_: least video data recorded on the recording
medium, comprising:

a title dire¢tory area storing a single title directory, the
title directory -in;_,cluding at least one general information filg,
.each general 'info;?rmat.ion file storing playlist identification
information identifying playlist files forming a title of video
data recorded in'éhe'recording medium.

32 The recording medium of claim 31, further comprising-

a playlist dlrectory area storing at least one playlist
dlrectory, each playlist directory including at least one playlist
file identified in ‘the general information file, a playlist file
identifying at. leést one pléy item, each play item identifying a
clip of video datd forming the title.

33. A methoc:i‘of recording a data structure for managing
reproduction of aé least multiple reproduction path video: datav,
comprising:" '

recording at'i-_ least one title directory in a title directory
area of a recordinq medium, each title directory including at least
one general information file, the general information file
incluciing at least one playlist identifier identifying a playlist
file forming at least a port'ion of a title of multiple reproduction
path video data ! recorded on the recording medium and path
management information for managing reproduction of the multiple

27
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reproduction path video data recorded on the recording medium; énd
recording at least one playlist directory in a playlist
directory area of the recording medium, each playlist director?
including at least one playlist file identified by a playlist
5 identifier in the general information file, each playlist file
identifying at least one playitem, each playitem identifying a clip
of the multiple reproduction path video data forming the title.
34. A method of reproducing a data strucﬁure for managing
reproduction of at least multiple reproduction path video data,
10 comprising:
reproducing at least a portion of one title.directory in a
title directoty area of a recording medium, each title directory -
;ncluding at least one general information file, the general
information file including at least one playlist identifier
15 idehtifying a playlist file forming at least a portion of a title
of multiple reproduction.éath‘video data recorded on the recording
medium and path management information for managing reproduction
of the multiple reproduction path video data recorded on the
recording medium; and ] A
20 ~reproducing at least a portion of at least one playlist
directory in a playlist directory area of the recording medium,"
each playlist directory including at least one playlist file
identified by a playiist identifier in .the .general information file,
each playlist file identifying aﬁ least one playitem, each playitem
25 identifying a clip of the multiple reproduction paﬁh video data

forming the title.

35. An apparatus for reéording a data structure for managing
reproduction of at least multiple reproduction path video data,
comprising: | '

30 a driver for driving an opticai recoxrding device to record
data on a recording medium; '

an encoder for encoding at ieast multiple reproduction path

video data; and

28
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a cont‘roller;!for céntrolling the driver to record the encoded
multiple reproductﬁ;idn path yidec} data on the recording medium, tﬁe
controller for conft’:rolling the driver to record at least one title
directory in a titig]_.e directory area of the recording medium, each
title direétory including at least one general information file,
the general information file including at least one playlist
identifier identifying a playl.ist' file forming at least a portion
of a title of multi:-ipie reproduction path video data recorded on
the recordiﬁg medium and path management information for managing
reproduction of the multiple reproductién path video data recorded
on the recording medium; and .

the controlll‘!er for controlling the driver to record at least
one playlist directory in a playlist directory area of the
recording medium, each playlist directory including at least one
playiist file ideﬁtified by a playlist identifier in the general
information file,. each playlist file identifying at least one
playitefn, each pilayitem identifying a clip of the rﬁultiple
reproduction path;irideo data forming the title,

36. An appa:fratus for~ reproducing a data structure for
managing reproductiion of at least multiple reproduction path video
data, comprising: |

a driver fc':ar driving an optical reproducing .device to
reproduce data recorded on a recording medium;

a controller for controlling the driver to reproduce at least
a portion of one title directory in a title directory area of the
recording medium,zg each title directory including at least one
general 1nformat:1c>n file, the general information file 1nc1ud1ng
at least one playllst identifier 1dent1fy1ng a playlist file
forming at least a portlon of a title of multiple reproduction path
video data recorded on the recording medium and path management
information for managing reproduction of the multiple reproduction
path video data recorded on the recording medium; and

the co_ntroll;;elf for controlling the driver to reproduce at

29
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least a portion of. at least 'on,e playlist directory in a playlist
directory area of the recording medium, .each playlist directory
including at least one .playlist file identified by a:playlist
identifier 1n the general information file, each playlist file
identifying at least one playitem, each playitem identifying a clip
of the multiple reproduction path video data forming the ﬁitle.

37. A rgcording medium having a ciata structure for managing
reproduction of at least:r multiple reproduction path video data

recorded on the recording medium; comprising-:

a path management area storing path management information

for managing reproduction of the multiple .J;eproductio'n'peith video

data recorded" on the recording _medium, the path management

indicating at least one playlist belonging to each reproduction

path; and

a playlist area storing at least one playlist file identified

by the path management information, each playlist file identifying

at least one playitem, each playitem idént.i.fying a clip of the
multiple reproduction path video data. . ‘

38. The recording wmedium of claim 37, wherein each playlist .
file includes chapter management information, the chapter
management information forx managing reproduction of the title by
chapters. ) '

'39. The recording medium of claim 38, wherein the chapter
management information includes ‘at least one playlist mark, each
playlist mark including a chapter identifier indicating a chapter
associated with the playlist mark and a timestamp indicating a time

in the multiple reproduction path video-data when the chapter

begins.
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FIG. 4
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FIG. 5

L Dve I ' BD-ROM's Multi-Path (case 1 ) '
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info.ul (or *.ttl) - syntax
info.ttl {

FI G 6 version_number '
. ' TableOfPlayLists_start_address

reserved_for_future use

TableOfPlayLists(){

length -

number_of_PlayLists
N for(i=0; i<number_of_PlayLists; i++){
PlayList_file name

Chapter_entry_flag

Path_number

| }
}
F I G ) 7 ChapterEntryTable(){

length

; number_of_ Chapters _
for(i=0; i<number_of_Chapters; i++){

"Entry_PlayList_file name

}

‘ }
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BD-ROM's Multi-Path (case 2)
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*rpls - syntax ' FIG' 10
xxxxx.rpls {
version_number
PlayLists(Q{
length
number_of Playitems PlayItem(){
for(1=0; i<number_of_PlayIltems; length
i+H){
Playltem() -
A ; Chapter_entry_flag
‘ChapterEntryTable(){
. length

number_of Chapters

for(I#-O; i<number_of Chapters; i++){
' Ent;'y_PlayItem__number

------

PONAMNITL0A T § ~



WO-2004/001749 c PCT/KR2003/001111

9/14

FIG. 12

info. ttl; (or *.ttl) - syntax

info. ttl' {

iversion _number
‘TableOfPlayLists_start_address

‘reserved_for_future_use

“TableOfPlayLists({
length

: number_of_ PlayLists
' for(I—-O i<number_of PlayLlsts, l++){

" ,,PlayLlst ﬁle name S

'Path number '.— -
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FIG. 13

BD-ROM's Multi-Path (case 3)
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*rpls - syntax "
moaps{ FIG. 14
, version_number . , -
0 PlayLissMarkQ{. - . 500 L, cdge
length '

number_of_PlayList_marks
for(I=0;i<number_of PlayList marks;

i+){
" mark_type o——1— 0x05 (Chapter-mark)
mark name lengh
- mark_ID
f ‘ref_to_PlayItem_id
mark_time_stamp
FIG. 15
[ Dve | - ~ .
' BD-ROM's Multi-Path (case 4)
l - | .........
[ THLE0 %] [ TITLE002 | [ TITLE0O3 | -
[ infott . |
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i PlayList 1 | l PlayListi | | PlayList 3 I LPlayListfl—i
. Path 1 [ PlayItem 1 | ﬁlayltem3 ] lllayltem 51 LPlayItem 7 |
Path 2 [ Playltem 2 | [ Playltem 4 ] Blayltem6 ' LPlayItem SJ
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info.ttl (or *.ttl) - syntax

info.ttl {

F IG. 1 6 vex;sion_number

TableOfPlayLists_start address

reserved_for_future use

TableOfPlayLists(){ -
length
number_of_PlayLists
for(I—O 1<number of PlayLlsts, H—I-){

-I'Ht~ ¥

*.rpls - syntax

xgu.mls{ FIG.17

version_number

PlayList(){

length
.......... PlayItem(){
number_of_ Playltems

— length
for(i=0; i<number_of_Playitems; i-++){

Playltem

- y. 0 Path :number

(3NSOOCID: <WO_____2004001748A1_|_>
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(  Dpve
) X BD-ROM's Multi-Path (case 5)
[ TITLE06I5.] [ TITLE002 ([ TITLEOO3 | oo
i Cinfo.ttl ¢
" PlayList1 3| PlayList 2 PlayList 3 PlayListd4 |----
Chapter 1 Chapter 2 Chapter 3
—> - >, —p,
Path 1 PlayItem?l PlayItem 3 PlayItem 5 | - PlayItem 7
Path 2| | Playltem2 Playltemd | | Playltem 6 PlayItem 8
*.rpls - syntax _ ' ' . .
Xxxxx.rpls { o _ T FIG 1 9
: version_number - ,
~ PlayListQ{
length ———
gth Playltem(){
.......... ;g : length
number_of_RlayItems
for(i=0; i<nuinber_of_Playiters; i-+—+){ ——— S— :
i7" “Chapter_entry :flag
PlayItem() T
—— T Path; number
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DVP

FIG. 20

BD-ROM's Multi-Path (case 6)
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DESCRIPTION

. RECORDING MEDIUM HAVING DATA STRUCTURE FOR -
MANAGING REPRODUCTION OF VIDEO DATA RECORDED
THEREON

1. TECHNICAL FIELD

The present, invention relates to a recording medium having
a data structure for managing reproduction of at least video data
recorded thereom as well. -as methods and apparatuses for

reproduction and recording.

2. BACKGROUND ART

The standardlzatlon of new high-density read only and
rewrltable optical’ dlsks capable of recording large amounts of
high-quality v1deo and audio data has been progressing rapldly and
new optical disk related products are expected to be commercially
available on the market in the near future. The Blu-ray Disc
Rewritable (BD-RW) is one example of these new optical disks.

Fig. 1 illu:strates the file structure of the BD-RW. The file

structure or data structure provides for managing the reproduction

of the video énd ‘aﬁdio data recorded on the BD-RW. As shown, the

data structure includes a root directory that contains at least
one BDAV directory. The BDAV directory includes files such as
'i_nfo.b‘dav' . 'menu.tidx’', and 'mafk.tidx' PR | PLAYLIST
subdirecto"xy in wi;ich playlist files (*.rpls and *.vpls) are stored,
a CLIPINF subdirectory in which clip information files '(*.clpi)
are stored, ahd aASTREAM subdirectory in which MPEG2-formatted A/V
stream clip files (*.m2ts) corresponding to the clip information
files are stored. In addition to illustrating the data structure

of the optical disk, Fig. 1 represents the areas of the optical
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disk. For example, the general information file info..bdav is

stored in a general information area or areas on the optical disk.

' Because the BD-RW data structure and disk -format as

illustrated in Fig. 1 is well-known and readily available, only

5 a brief overview of the file structure will be provided in this
disclosure.

As alluded to above, the STREAM directory includes
MPEG2-formatted A/V stream files called clips. The STREAM
directory may also include a special type of clip referred to as

10 a bridge—clip A/V stream file. A bridge-clip is used for making

' seamless connection between two or more presentation intervals
selected in the cl.ips, and generally have a small data size compared
to the clips. |

The CLIPINF directory inclﬁdes a clip infor,mation file

15 associated with each A/V stream file. The'.clip inforrﬁation file
indicates, among other thipgs, the type of A/V stream associated
the‘rewith,. number of source pé.ckets in the a/v étream associated
therewith, and timing information of the sbprce -péckets in the A/V
stream associated therewith (e.g., on an arrival time basis (ATC)

20 and/or a system time basis (STC)).

The PLAYLIST directory includes one or more playlist files.
The concept of a playlist has been introduced to promote ease of
editing/assembling clips for playback. A playlist file is a
collection of playing intervals in the clips. Each playing interval

25 isreferred to as a playitem. The playlist file, among other things,
identifies each playitem forming the playlist, and each playitem,
among other things, is a pair of IN—point and OUT-point that point
to positions on a time axis of the clip (e.g., ATC or STC basis).
Expr—essed another way, the playlist file. identifies playitems,

30 each playltem points to a clip or portion thereof and 1dent1f1es~
the clip file associated with the clip.

A playlist directory may include real playlists (* .rpls) and
virtual playlists (*;vpls) . A real pla'.ylist. can only use clips and

2 .
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not bridge-clips. Namely, the real playlist is considered as
referring to parts of c¢lips, and therefore, conceptually
considered equivalent in disk space to the referred to parts of
the clips. A virtual playlist can use both clips and bridge-clips,
and therefére, the cohceptual considerations of a real playlist
do not exist with virtual playlists.

The info.bdav file is a general information file that
provides general information for managing the reproduction of the
A/V stream recorded on the optical disk. More specifically, the
info.bdav file inéludes, among other things, a table of playlists
that identifies the files names of the playlist in the PLAYLIST
directory of the same BDAV directory.

The menu.tidx, menu.tdtl and menu.tdt2 . files store
information related to menu thumbnails. The mark.tidx, mark.tdtl
and mark.tdt2 - files store information that relates to mark
thumbnails. Because these files are not particularly relevant to
the present invention, they will not be. discussed further.

The standardization for high-density read-only optical disks
such as the Blu-ray ROM (BD-ROM) is still under way. An effective
data structure for managing reproduction of video and audio data
recorded on thé'high—density read-only optical disk such as a
BD-ROM is not yef available.

3. DISCLOSURE OF'. INVENTION
The data structure of the present invention may have an

architecture that provides for managing the feproduction of at

least video data by title. In one exemplary embodiment, a title

directory:for each title is recorded on the,recording medium. Each
title directory includes a general information file that
identifies playlists recorded on the recbrding’ medium. - Each
playlist identifies playitems of the video data forming each
playlist. in another exemplary embodiment, a single title

directory is provided, and the single title directory includes a

3
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general information file for each title.

The data structure. according to the present invention may

include chapter management information for managing reproduction

" of the titles by chapter. In one exemplary embodiment, the chapter
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management information includes a chapter entry flag associated
with each playlist identified in the general information file,

where the chapter entry flag indicates whether the playlist begins

‘a chapter. In another exemplary embodiment, the chapter management

information includes a chapter entry flag associated with each
playitem in a ' playlist, where the chaptexr entry flag indicates
whether the playitem begins a chapter. In another exemplary
embodiment, the chapter management information includes a field
of information in the playlist indicating the number of chapters
and a time in the video data when each chapter b.egine.

The data structure according to the present invention may

also include path management information for managing reproduction

of multiple reproduction_ path video data. In one exemplary
embodiment, the general. information file includes information
identifying the paths to which each identified playlist belongs.
In ‘anothe'r exemplary embodiment, each playitem includes
information identifying the paths to which the playitem belongs.

The present inver.lt:ion' further provides ‘appafatuses and

methods for recording and reproducing the data structure according

to the present invention.

q. ﬁRIEF DESCRIPTION OF° DRAWINGS

The above features and other advantages of the pfesent
invention will be more .clearly understood from the following
detailed description taken in conjunction with the accompanying
drawings, in which: ‘ -

Fig. 1 illustrates the prior artA file or data structure of

a rewritable optical disk according to the Blu-ray Disc Rewritable
(BD-RW) standard;
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Figsf 2 and 4 illustrate two exemplary embodiments of a
recording madium file or data structure according to the present
invention;

Fig. 3 illuatrates an example of a recording medium having
the data structure of Fig. 2 stored thereon. A

Figs. 5-7 illustrate a first detailed embodiment of a file
or data structure acaording to Fié. 2; .

FIG. 8 illustrates a schematic diagram of an embodiment of
an optical disk recording and reproduction apparatus of the present
invention; and ‘4 _ )

Eigs. 9-12 illustrate a second detailed embodiment of a file
or data structure according te Fig. 2; .

Figs.'l3-l4:illustrate a third detailed embodiment of a file
or data structure acéording to Fig. 2;

Figs..15-17: illustrate a fourth detalled embodiment of a file
or data structure accordlng to Fig. 2-

Figs. 18- 19 illustrate a fifth detailed embodiment of a file
or data structure according to Fig. 2; aud _

Fig. 20 illustrates a sixth detailed embodiment of a file or

data structure according to Fig. 2.

5. MODES FOR CARRYING.OUT THE INVENTION

In order that the invention may be fully undérstood,
preferred embodiments thereof will now be described with reference
to the accompanying drawings.

A high-density optical disk, for example, a Blu-Ray ROM
(BD-ROM) in accordance with the invention may have a file or data

structure for managing reproductiop of video and audio data as

‘shown in Fig. 2. Many aspects of the data structure according to

the present invention shown in Fig. 2 are similar to that of the
BD-RW standard discussed with respect to Fig 1. As such these
aspects will not' be described in great detail.

As shown in Fig. 2, the root directory contains at least one
] . .

5
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DVP directory. The DVP directory ‘includes title directories

T;TLEOOi TITLEOO2, TITLEO0O03, etc. for eé.ch title of audio and video
(A/V) data recorded on the recording medium (e.g., BD-ROM). Each
TITLE directory includes a general information file 'info.ttl',
5 a PLAYLIST directory in which playlist files (e.g., real (*.rpls)
and virtual .(*.vpls)) for the title are stored, a CLIPINF directory
in which clip information files (*.clpi) for the title are stored,
and a STREAM :directory in which MPEG2-formatted A/V stream clip
files (*.m2ts')., corresponding-to the clip information files, for
.10 the title are stored.

The STREAM directory includes MPEG2-formatted A/V stream
files called clips. The STREAM directory may also 'include a special
type Aof clip referred .to as. a bridge-clip A/V stream file. A
bridge-clip is used for tﬂaking seamless connection between two or

15 more presentation-intefvals selected in the clips, and generally
have a small data size compared to the clips.

The CLIPINF directory .includes a clip information file
associated with each A/V stream: file. The clip information file
indicates‘, among other things, the type of A/V stream associated

20 therewith, number of source packets in the A/V stream associated
therewith, and timing inférmati‘on of the source packets in the A/V
stream associated therewith (e.é. , on an arrival time basish (ATC)
and/or a system time basis (STC)) .

The PLAYLIST directory includes one or more playlist files,

25 The concept of a playlist has been introduced to promote ease of
editing/asgembling clips for playback. A playlist file is a
collection of playing intervals in the c1ipé . Bach playing interval
is referred to as a playitem. The playlist file, among other things,
identifies each playitem forming the playlist, and each playitem,

30 among other things, is a pair of IN-point and OUT-point that pbint
to positions on a time axis of the clip (e.g., ATC or STC basis).
Expressed another way, the playlist file identifies playitems,
each playitem points to a clip or portion thereof and identifies

6
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the clip file associated with the clip. .

A playlist directory may include real playlists (*.rpls) and
virtual playlists (*.vpls). A real playliét can only use clips and
not bridge-clips. Namely, the real playlist is considered as
referring to parts ‘©of clips, and therefore, conceptually
considered equivalent in disk sgpace to the referred to parts of
the clips. A virtual playlist can use both clips and bridge-clips,
and therefore, tﬁe conceptual considerations of a real playlist
do not .exist with virtual playlists.

‘The info.ttl file is a general information file that provides
general information for managing the reproduction of the A/V
streams for the as_sociatéd title recorded on the optical disk. More
specifically, the info.ttl file includes, among other things, a
table of playliéts that identifies the file names 6f the playlists.
in the PLAYLIST directory of the same title directory. The info.ttl
file will be discussed in greater detail below with respect to the
embodiments of the present invention.

" In addition t0~.illustrating:-the data structure of the
recording wmedium according to an embodiment of the present
invention, Fig. 2 represents the areas of. the recording medium.
For example, the ‘fITLE directories are recorded in one or more title
directory. areas, the‘general information file is recorded in one
or'more.generai ihformation.areas within the title directory area,
the playlist directory is recorded in one or more playlist

directory areas, each playlist in a playlist directory is recorded

in one or more playlist areas of the recording medium, etc. Fig.

3 illustrates an example of a recording medium having the data
structure of Fig. 2 stored thereon. As shown, the récordinglﬁedium
includes a file system information area, a data base area and an
A/V stream area. The data base area includes a title directory and
playlist information area and a clip information area. The title
directory and playlist information area have the general
information fiié recorded in a general information file area
7
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thereof, and the PLAYLIST directory .and playlist files recorded
in a playlist information area thereof. The c.li;ﬁ.information area
has.the CLIPINFO directory and associated clip information files
recorded therein.: The A/V stream area has the A/V s‘_treams for the

S5 various titles recorded therein.

' Fig. 4 illustrates another data structure according to én
embodiment of the present invention. As shown, in this embodiment,
the DVP directory includes a single TITLE directory. The TITLE
directory includes a general information file *.ttl for each title

10 of video data recorded on the recordiﬁg medium. The general
information files *.ttl are the same as the general information
file info.ttl discussed above with respect to Fig. 2. As further
shown in Fig. 4, the DVP directory incl’udels a single PLAYLIST
directory, CLIPINFO directory and STREAM directory. Unlike the

15 embodiment of Fig. 2 where a PLAYLIST directoxry, CLIPINFO directory
and STREAM directory. were provided as sub-directories for each
TITLE director, only .a single .PLAYLIST directory, CLIPINFO
‘directory and STREAM directory is provided for all of the titles
in Fig. 4. These directories contain the same information and files

20 as described above with respect to Fig. 2, but do so for ali of
the titles, not jus"t..one title. As .with Fig. 2, Fig. 4 .represents
areas of the recordihg it'\'ecliium, and Fig. 3 illustrates an exemplary
embodiment of the recording medium including these areas.-

As alluded to above, video and audio data are typically

25 organized as individual titles; for example, different movies
represented by the video and audio data are organized as different
‘titles. Furthermore, a title may bé' organized into individual
chapters in much the same way a book is often organized into
chapters. '

30 As shown in Fig. 5, and as will be described in greater detail
below with respect to Figs. 5-7, in one embodiment of the presénﬁ
invention, the general information file info.ttl for the data
structure of Fig. 2 inéludes chapter management information for

8
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managing reproduction of a title by chapters.

Because of. the large storage capacity of the newer,

high-density recording media such as BD-ROM optical disks, various

‘versions of a tltle or portions of a title may be recorded, and

therefore, reproduced from the recordlng media. For example, v1deo
data representing dlfferent camera angles may be recorded on the

recording medium. Or, an adult version, young adult version and

‘'young. child version (i.e., different parental control versions)

of a title or portions of a title may be recorded on the recording
medium. Each version represents a different reproduction path,
and the video data in these instances is, referred to as multiple
repro.ductioh path video data. It will be appreciated that camera
angle and parental control versions are but two examples of
multiple reproduction path video data, and the present invention
is applicable  to any type or combination of types of multiple
reproduction patﬁ video data. - As will be described in detail below
with respect to Figs. 5-7, in an embodiment of the present invention,
the general information file info.ttl includes path management
information for ‘managing reproduction.o.f multiple reproduction
path video data recorded on the recording medium. ' '
According to a first embodiment of the present invention, as
illustrated in Fig. 5, each chapter in a title may be linked with
at least one playlist, and the playlists belong to one or more
reproduction paths. In the example of Fig. 5, the first playlist
‘PlaylList 1° refer to the first chapter, the second and third
playlisi:s ‘PlayList 2’ and ‘PlayList 3’ refer to.the second chapter,
and the fourth-sixth playlists -‘PlayList 4’, ‘PlaylList 5’ and
‘PlaylList 6’ refer to the third chapter. Also, Fig. 5 shows a first
reproduction path is indicated by the first, second, .fourth and
fifth playlists ‘PlayLists 1, 2, 4 and 5’ and a second reproduction
path is indicated by the third and sixth playlists ‘Playlists 3
and 6‘. This is rhereiy an example, and is not limiting 6n .the. path
structure permitted by the present invention. For example, a
9
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playlist may be associated with more than one reproduction.path.

Fig. 6 illustrates a portion of the general information file
info.ttl according to an embodiment of the present invention in
greater detail. As shown, the general information file info.ttl
includes an information field called 'TableOfPlaylists:®. The
playlist table 'TableOfPlaylists' indicates the length of the
information field; and the number playlists in the PLAYLIST
directory of the same title. For each playlist, the playlist table
'TabieOfPlaylists"indicates the file name 'PlayList_file_name'
of the playlist (which identifies the playlist), a chapter entry
flag ‘Chapter_entry flag’ and a path number ‘Path_number’.. The
chapter entry flag ‘Chapter_entry_flag’ provides chapter
management information by indicating whether the associated
playlist is the start of a chapter. The path number ‘Path .number’

provides the path management'information by indicating the path

.or paths to which the associated playlist belongs.

_ The chapter management information also, optionélly,
includes a chapter entry table  ‘ChapterEntryTable’ forming a
portion of the general inforrhatioh file 'info.ttl' as shown in Fig.
7. As shown, the chapter entry table indicates the length of this
information field, indicates "the - numberxr of chapters
‘number_of_Chapters',” and for each chapter, indicates . the

filenames of the first playlist ‘Entry PlayList_file name’

" associated with the chapter. In an alternate embodiment, the

chapter entry table is written in a file separate from the general
informationAﬁile ‘info.ttl’.
While the embodiment of Figs. 5-7 has been described with

respect to the data structure of Fig. 2, it will be appreciated

"that the embodiment“of Figs. 5-7 is equally applicable to the

embodiment of Fig. 4.

Fig. 8 illustrates.a schematic diagram of an embodiment of
an optical disk recording and reproducing apparatus according to
the present invention. As shown, an AV encoder 9 receives and

‘ 10
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encodes audio and .video data. The AV encoder 9 outputs the encoded
audio and wvideo data along with coding information and stream
attribute information. A multiplexer 8 multiplexes the encoded
audio and video data based on the coding information and stream
5 attribute information to create, for example, an.MPEG-Z transport
stream. A source packetizer 7 packetizes the transport packets from
the mpltipiexer 8 into source packets in accordance with the
audio/video format of the optical disk. As shown in. Fig. 6, the
operations of the AV encoder 9, the multiplexer 8 and the source
10 packetizer 7 are controlled by a controller 10. The controller 10
receives user input on the recording operation, and provides
control inﬁorﬁation to AV encoder 9, multiplexer 8 and the source
packetizer 7. For example, the controller 10 instructs the AV
encdder.Q'on the type of encoding to perform, instructs the
15 multiplexer 8 on the transport stream to create, and instructs the
source packetizer 7 on the source packet format. The controller
10 further controls a drive 3 to record the output from the source
packetizer. 7 on the optical disk.
The controller 10 also creates the navigation and management
20 information for 'managing reproduction of the audio/video data
being recorded on the optical disk. For example, based on
information received via the user interface (e.g., instruction set
saved on disk, provided over an intranet or internet by a computer
system, etc.) the controller 10 controls the drive 3 to record the
25 data structure of Figs. 2, 5-7 or Figs. 4-7 on the optical disk.
| During repnpdﬁction, the controller 10 controls the drive 3
to reproduce ' this data structure. Based on the information
contained therein, as well as user input received over the user
interface (e.g.,. control buttons on the recording and reproducing
30 apparatus -or a- - remote associated with the apparatus), the
controller 10 controls the drive.3 to reproduce the audio/video
source packets from the optical disk. For example, the user input
may specify a title, chapter, and/or path to reproduce. This user
11
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input may be specified, for example, via a menu based graphical
user interface preprogrammed into the controller 10. Using the user

input and the TITLE directories (Fig. 2) and/or general information

files (Figs. 2 and 4), chapter management information and/or path

5 management information reproduced from the optical disk, the

controller 10 controls the reproduction of the specified title,
chapter and/or path.

For example, to select a particular title, the controller 16

determines from the number of TITLE directories in Fig. 2 or the

10 number of general information files in Fig. 4 the number of titles

and requests the user to select one based on the number. As will
be appreciated, the general information files may be augmented to
contain more meaningful information (such as a title name) for the

titles recorded on the recording medium, and this information .could

15 be provided to the user in conjunction with the title selection

request. Once a title is 'selected, the playlist file names for the
selected title are obtained from the table of playlists in the
general information file for the selected title and reproduétion

according to the identified playlists is performed.

20 To select’ a particular chapter, the chapter entry flag for

each playlist is examined by the controller 10 to determine the

number of chapters and the user is queried on which chapter to

reproduce. As with the  title selection, the chapter management

information may be"augmented to provide more meaningful

25 information regarding the chapters.:

Selection of a particuiar
chapter is a selection to begin reproduction at the

playlist,

associated
and reproduction begins with the associated playlist.

To select a particular path, the path numbers for each

playlists are examined by the controller 10 'to determine the number

30 of reproduction paths,

and the user is requested which path to

reproduce. As with the title and chapter selections, the path

management information may be augmented to provide more meaningful

information regarding the reproduction path té reproduce. During

12
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reproduction, only those playlists having the selected path number

as one of their path numbers are reproduced.

The reproduced source packets are received by a source

Ad'epacketizer 4 and converted into a data stream (e.g., an MPEG-2

transport packet stream) . A demultiplexer S demultiplexes the data
stream into encoded video and audio data. An AV decoder 6 dec.odes
the encoded video. and audio data to produce the original audio and
video data that was feed to the AV encoder 9. During reproduction,
the controller 10 controls the operation of -the soﬁrce depacketizer
4, demultiplexer 5 and AV decoder 6. The controller 10 receives
user input on the..reproducing operation, and provides control
information to AV decoder 6, demultiplexer 5 and the source
packetizer 4. For e}cample, the controller 10 instructs the AV
decoder 9 on the type '. of decoding to perform, instructs the
demultiplexer 65 6n the transport stream to demultiplex, and
instructs the source depacketizer 4 on the source packet format.

.While'Fig. 8 has been described as a recording and reproducing
apparatu-sf it will be understood that-only a recording or only a
reproducing apparatus may be provided using those portions of Fig.
8 providing the recording or reproducing function.

+ Figs. 9-12 illustrate a second embodiment of the data
structure according to the present invention. As shown in Fig. 9,
the data structure of the second embodiment is the same as the data
structure of Fig. 5, except for the chapter management information.
As with Fig. 2, Fig. 7 also represents the areas of the recording
medium, and Fig. 3 illustrates an exemplary embodiment of the
recording medium including these areas. Fig. 9 illustrates that
the chapter management information indicates chapters at the
playitem lével. As shown, in the first playlist ‘Playlist 1', the
first playitem. *PlayItem 1’ refers to chapter 1, the second
playitem ‘PlayItem 2’ refers to the second chapter and the third
and fourth playitems ‘PlayItem 3’ and ‘PlayItem 4‘ refer to the
third chapter. )

13
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In this embodiment, the playlist files include the chapter'
management information. Fig. 10 illustrates a portion of a playlist
file ‘including the chapter management information Aa'ccording to
this embodiment. As shown,; each playlist file indicates a length

5 of the file, and the number of playitems” ‘number_ of PlayItems’
forming the playlist. For each playitem, a playitem information _
‘field is provided in the playlist file. Here"each playitem is
- identified by the number of the playitem. As -shéwn in Fig. 10,
the playitem information field includes, in part, an indication

10 of the field's length and a chapter entry flag ‘Chapter_entry flag’.
The chapter entry flag ‘Chapté-r’_entry_flag’ provides chapter

. management information. by indicating whether the assoqiéted
“playitem is the start of a chapter. - .

- The chapter management information - also, optionally,

15 includes a‘ chapter ‘entry .tab1=é ‘ChapterEntryTable’ forming a
portion of the playlist file as shown in Fig. 11. As shown, the
chapter entry table indicates the length of this information field,
indicates the number of chapters ‘number:of_Chapters' , and for
each chapter, indicates the file names of the first playitem

20 ‘Entry_Playltem_number’ associated with the chapter. In an
alternate embodiment, the chapter entry table is written in a file
separate from the playlist file. ) V

Fig. 12 illustrate's!'a porﬁioh of the geﬁeral information file
info.ttl for the embodiment of Figs. 9-12. As shown, the general

- 25 information file info.ttl includes an in:formatioh field called
'TableOfPlaylists!'. The playlist table 'TableOfPlaylists’
indicates the length of the information field, and the number
playlists in the PlaylList directory of thé same title. For each
playlist, the playlist.tabie 'TableOfPlaylists' indicates the file

30 name 'PlayList_file_name' of the playlist (which identifies the
playlist), and a path number ‘Path number’. The path number
‘Path_'_num-ber' pro;\rides the path management information by -
indicating the path or paths to which the associated playlist

14
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belongs.

The recording and reproducing apparatus of Fig 8 operates in
the same manner with respect to the embodiment ¢f Figs. 9-12 as
was described above with respect to Figs. 5-7. However, with
respect to the embodiment Figs. 9-12, the chapter management

information of Fig. 10 is recorded and used during reproduction

‘to selectively begin reproduction at a particular. chapter

Figs. 13-14 illustrate a third embodiment of the data
structure according to the present invention. As shown in Fig. 13,
the data structure of the third embodiment is the same as the data
structure of Fig. 5, except for the chapter management information.
As witﬁ.Fig; S, Fig. 13 also represents the areas of the recording 
medium, and Fig. 3 illustrates an exemplary embodiment of the
recording medium including these.areés. Fig. 13 illustrates that
the chapter’ﬁanagement information indicates chapters through the
use of chapter marks. In Fig. 13, the first, second, fourth and
fifth playlists :‘PlaylList .1/, *PlaylList 2’, ‘PlaylList 4’ and
‘Playlist 5’ are associated with a first reproduction path and the
third and sixth playlists ‘PlaylList 3’ and ‘PlaylList 6’ are
associated with a second reproduction path. A first chapter mark
is linked to the first playlist ‘Playlist 1’, second aﬁd third
chapter marks are linked to the second and third playlists
‘PlayList 2’ and ‘Playlist 3’, a fourth chapter mark is linked to
the fourth playl iét ‘PlayList 4’, and £ifth and sixth chapter marks
are linked to the fifth and sixth playlists ‘PlayList 5‘ and
‘Playbist 6’. In this embodiment,.each chapter is linked to one
chapter mark, but. the present invention is not limited to this
implementation. .

In this embodiment, the playlist files include the chapter
management information. Fig. 14 illustrates a portion of a playlist
file ihclu@ing the chapter management information according to
this embodiment. As shown, each playlist file includes a playlist
mark ‘PlayListsMark’ information field. The playlist mark

15
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‘PlaylistsMark’ information field indicates a length of the

informapion field and a number of .the playlist marks

‘number_of_ PlayList_marks’ in the playlist. For each playlist mark,

’

the playlist mark ‘PlayListsMark’ information field indicates the
5 mark type ‘mark_type’, the mark name length-‘mark;hame_lengthf,

the maker ‘maker_ID’, an indiéator of the playitem on which the

mark is _ placed ‘ref_to_PlayItem id’, a time ~ stamp

‘mark_time_stamp’, and a duration ‘duration’ of the mark.
The mark type indicates the type of mark. For example, when

10 a mark indicates the beginning of a chapter, the mark type

‘mark_type’ identifies the associated mark. as .a chapter, mark. The

mark name length ‘mark_name_length’ indicates the length (in

bytes) of the mark name. The maker identifier ‘maker_ ID’' identifies

the manufacturer of the mark. The

. playitem indicator
15. ‘ref_to_PlaylItem_id’ - indicates the Playitem_id value for 'a

playitem - on - which the

mark is- placed. The time stamp
*mark_time_stamp’ of the mark indicates a point where the mark is
placed; namely, indicates a point on a time axis of the A/V stream
of clips (e.g., ATC and/or STC basié) where the mark is ﬁlacgd.

20 The duration ‘duration’ indicates a length of the mark that start
from the time stamp ‘mark_time_stamp’.

Because the playlist mark information field provides the
chapter management information, . the chapter entry £lag
‘Chapter_entry_flag’ of the first embodiment is not required.

25 Furthermore, in this third embodiment, the path management
information is provided as described above with respect. to Fig.
12 .and the second embodiment of the present invention.

The recording and reproducing apparatus of Fig 8 operates in
the same manner with respeét to the embodiment of Figs. 13-14 as
30 was described above with respect to Figs. 5-7.. However, with

respect to the embodiment Figs.- 13-14, the chapter management

information of Fig. 14 is recorded and used during reproduction .

to selectively begin rebroduction at a particular chapter. Here,

-16

2004001748A1 | >




BNSDOCID: <WO,

10

15

20

25

30

WO 2004/001749' e PCT/KR2003/001111

the controller 10 determines the number of chapters in a title based
on the number of playlist marks identified as chapter marks,
queries the user to select a chapter, and begins reproduction of.
the video data at the point indicated by the time stamp associated
with the chapter mark of the selected chapter. _

Figs. 15-17 illustrate a fourth embodiment of the data
structure according to the presén.t invention. As shown in Fig. 15,
the data structure of the fourth embodiment adopts the data
structure of Fig. 2. As with Fig. 2, Fig. 15 also represents the
areas of the recording medium, and Flg 3 illusﬁrates an exemplary
embodiment of the recording medium including these areas.

As illustrated in Fig.l 15, each éhapter may be associated with’
a sihgle playlist in the PLAYLIST directory. Also, Fig. 15 shows
a first production path includes the o'dd playitems ‘'PlaylItem 1,
3, 5, 7 from the first playlist: ‘P_la:yList_ 1’ and a second
reproduction p'ath includes the even playiﬁem’s __(.‘ Elayitem 2, 4, 6,
8’ of the first playlist ‘PlaylList 1’. This is mérely an example,
and is not limiting on the path structure pérmittéd by the present
invention.

Fig. 16 illustrates a portion of the genergl information file
info.ttl according to an embodiment of the present invention in
greater detail. As shown, the general inf:ofma{::ijon file info.ttl
includes an information field called 'TableOfPlaylists’. The
playlisﬁ table 'TableOfPlaylists' indicates the length of the
information field, and the number playlists in the PLAYLIST
directory associated with the same title. For each playlist, the
playlist table 'TableOfPlaylists' indicates the file name .
'PlayList_file_name' of the playlist (which identifies the
playlist) and chapter management iﬁformation associated with the
playlist. Specifically, the chapter managemenﬁ information is a
chapter entry flag 'Chapter_entry flag', which indicates whether
the playlist is the start of a chapter. In the exemplary embodiment

of Fig. 15 where each chapter is associated with a single playlist,
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the chapter entry flag ‘Chapte‘r._entry_flag'i is set for each
playlist.  However, it will be understood that the present
invention is not limited to this embodiment. '

The chapter management information may also include a chapter

5 entry table ‘ChapterEntryTable’ forming a portion of the general
information file 'infov-.ttl' as described in detail above with
respect to Fig. 7. ' ' .

» Fig. 17 shows an exemplary embodiment where path management
information, which is used for managing the reproduction of

10 multiple reproduction path video data of a title, is written .in
the playlist file. .

As shown, each playlist file indicates a length of. the file, ’

" and the number of playitems ‘number_of Playltems’ forming the
playlist. For each playitem, a playitem information field is

15 provided in the playlist file. Here each playitem is identified
by the number of the playitem. ' As shown in Fig. -17, the playitem
in'formation field includes, in part, an ind‘icétion of the field's_
length' and -a- path number ‘Path number’. The path number
‘Path_number’ provides the path management information by

20 indicating the path or paths to which the associated playitem

' belongs. ' )

The recording and reproducing apparatus of Fig 8 operates in
the same manner with respect to the embodiment of Figs. 15-17 as
was described above with respect to Figs. 5-7. However, 'with

25 respect to the _embodimént Figs. 15-17, the chapter and path
management information of Figs. 16 and 17 are recorded and used
during reproduction to selectively begin reproduction at a
particular chapter and/or along a particu‘iar reproduction path.

Figs. 18-19 illustrate a fifth embodiment of the data

30 structure according to the present im)gntic)n. As shown in Fig. 18,
the data structure of the fifth embodiment adopts the data
structure of Fig. 2. As with Fig. 2, Fig. 18 also represents the
areas of the recording medium, and Fig. 3 illustrates an exemplary

" 18
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embodiment of the recording medium including these areas. As will
be described in detail below with respect to Figs. 18-19, in an
eﬁbodiment~of the present: invention, each playlist file includes
éhapter management information for'managing reproduction of the
title of video data by chapter and path.management information for
managlng the reproduction of multlple reproductlon pPath video data
recorded on the recordlng medium.

As 1l1ustrated in Fig. 18, each,ghapte: in a title may be
linked with at least one playitem included in a-playlist, In the
example of Fig. 18, the first and the second playitéms ‘Playltem
1’ and ‘PlayItem 2’ among-playitems included in the first playlist
‘PlayLisE 1 refer to the first chapter, the third to the sixth
piayitems ‘PlayItem 3" - ‘PlayItem 6’ refer to the second chapter,
and the seventh and the eight playitéms ‘PlayItem 7’ and.‘PlaylItem
8’ refer to the third chapter. Alsd, Fig. 18 shows a first
production path is indicated by the 6dd playitems_‘PlayItem'l, 3,
5, 7’ and a secénd reproduction path is indicated by the  even
playitems ‘PlayItem 2, 4, 6, 8’. This is mefely an example, and
is- not limiting .on the path structure permitted by the present
invention.

The chaptei and path management information are written in
a corresponding playlist file structured as shown in Fig. 19. As
shown, each playlist file indicates a length of the file, and the
number of playitems ‘number of_ PlayItems’ forming the playlist.
For each playitem, a playitem information field is provided in the
playlist file. Here each playitem is identified by the number of
the playitem. As shown in Fig. 19, the playitem information field
includes, in part, an indication of the field's length, a chapter
entry flag ‘Chapter_entry flag’ and a path number ‘Path_numberx’ .
The chapter entry flag ‘Chapter_entry flag’ provides chapter
manaéeméntﬂ information by indicating whether the associated
playitem is the start of a chapter. The path number ‘Path_number’
provides the path management information by indicating the path

19
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or paths to which the associated pléyitem belongs.

The chapter management information may also include a chapter’
entry table ‘ChapterEntryTable’ forming a portion of the playlist
file as described in detail above with respect to Fig. 11.

5 The recording and reproducing apparatus of Fig 8 operates in
the same mannér with respect to the embodiment of Figs. 18-19 as
was described above - with respect to Figs. 5-7. However, with
respecf to the embodiment Figs. 18-19, the chapter'and path
managément information of Fig. 19 are redorded and used during

10 reproduction to. selectively begin reproduction at a particular

‘chapter and/or-along a particular‘repfoduction'path;

' Fig. 20 illustrates a sixth embodiment of the data structure
acéording to the present invention. As shown in Fig. 20, the data.
structure of the sixth embodiment is the same as the data structure

15 of Fig. 18, except for the chapter management information. As with
Fig. 18, Fig. 20 also represents the areas of the recording medium,
and .Fig. 3 illustrates an exemplary embodiment of the recording
medium including these areas. Fig. 20-illustrates that the chapter
management information indicates chapters through the use of

20 chapter marks. More specifically, the playlist files include the
chapféf management information in the same manner as described in
detail above with respect to.Fig. 14. Additionally, the playlist
files include the path management information in the same manner
as described in detail above with respect to Fig. 17.

25 The recording and réproducing'apparatus of Fig B operates in
the same manner with respect to the embodiment of Fig. 20 as was
described above with respect to Figs. 5-7. However, with respect
to the embodiment of Fig. 20, the chapter and path management
information of Figs. 14 and 17, respectively are recorded and used

30 during reproductidn to selectively begin reproduction at a
particular chapter and/drvalong a particular reproduction path. .

As the sixth embodiment of Fig. 20 demonstrates, the
different data structures'fo; chapter reproduction management and

20
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path reproduction management in the above described embodiments
may .be combined :to fornx further embodiménts of the present
invention. A

Furthermore, the embodiments of the present invention have
been.described.as‘applied.to the data structure of Fig. 2; however,
it will be appreciated that these embodiments are also applicable
to the data structure of Fig. 4.

As will be appreciated from the forgoing dlsclosure, the
present invention;provides a recordlng medium having a file or data
structure that permlts managlng the reproduction of video data on

a title, chapter, and or multiple reproduction path basis.

.Accordingly, the present invention provides a gfeater level of

‘flexibility in the reproduction of video_data'than'préviously
available.

Whileithe invention has been disclosed with réspect to a
limited number of émbodiments, those skilléd in the art, having

the benefit of: this . disclosure, will .appreciate numerous

"modifications and variations there from. For.vexamplg, while

described with respect to a Blu-ray ROM optical disk, the present
invention is not limited to this standard of optical disk or to
optical disks. It is intended that all such modifications and

variations fall within the spirit and scope of the invention.

21
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1. A recording medium having a data structure for managing
reproduction of at least multiple reproduction path video data

recorded on the recording medium, comprising:

a tltle directory area storing at least one title directory,
each title directory including at least one general information
file, the general informdtion’ file including at least one playlist
identifier identify‘ing a playlist file forming at least a p;)rtion
of a title of multiple repi:"oduction path video data recorded on
10 the recording medium and path management information for managing
réproductidn of the multiple reproduction path video data recorded
on the recording medium; and '

a playlist directory area storing ‘at least one playlist
directory, each playlist directory including at least one playlist
15 file identified by a playlist identifier in the general information

file, each playlist file identifying at-least one~:p1ayitem, each
playitem idéntifying a élip of the multiple - reproduction path video
data forming the title.

2. The recording medium of claim 1, .whert_ein -the path

20 management information indicates a reproduction path to which each i
playllst file belongs.

3. The recording. medium of cla:Lm 1, wherein the general
infqrmation file includes chapter management information, the
chaptc_er ‘management information for mahaging reproduction of the

25 title by chapters. .

4. The recording medium of claim 3, wherein the chapter
management information includes a chapter entry flag associated
w:.th each playllst identifiexr, the chapter‘entry flag indicating
whether a playlist file identified by the associated playlist

30 identifier begins a chapter.

5S. The recording medium of claim 3, wherein- the chapter -
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management infoﬁmation indicates. which playlist files are
associated with each chapter. |

6. The recording medium of claim 1, wherein each playlist file -
includes chapter management information, the chapter management
information for Tanaging reproduction of the titlé by chapters.

7. The recording medium of claim 6, wherein the chapter

. management information includes a chapter entry flag associated

with each identified playitem indicating whether the identified
playitem begins a chapter.

8. The recording medium of claih's,“wherein the chapter

management information indicates which playitems afe_agsociated
with each chapter. - 4 )
' 9. The recording medium of claim 6, wherein the chapter
management information includes at least one playlist mark, each
playlist mark 1nclud1ng a chapter 1dent1f1er indicating a chapter
associated with the playlist mark and a timestamp indicating a time
in the multiple'reproduétion path video data when the chapter
begins. . ]

10. The recording medium of claim 1, wherein.tiple directory
area includes thé playlist directory area and the title directoxy

includes at least one playlist directory.

11. A recording me&iunlhavihg a data structure for managing

reproductibn of ‘at least multiple reproduction path video data

recorded on the recording medium, comprising:
a title directory area storing at least one title directory,
each title directory including at least one general information

file, the general information file including at least one playlist

" identifier identifying a playlist file forming at least a portion

30

of a title of multiple reproduction path video data recorded on
the recording medium; and )

a playlist® directory area Storing at least one playlist
directory, each ;:zlayli'st directory including at least one playlist
file identified by a playlist identifier in the g‘eneral.informatj..on

23
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file, each playlist file identifying at least one playitem, each
playitem identifying a clip of the multiple reproduction path viaeo
data forming the title, and each playlist file including path
management information for managing reproduction of the multiple
5 reproduction path video data recorded on the recording mediuim. .
-12. The reéording medium of claim 11, wherein the path
management information indicates a reproduction path to which each
playitem identified by the playlist file belongs.
13. The recording medium of claim 11, wherein .the general
10 information  file includes chapter management information, the
chapter management information for managing réprodﬁction of the
title by chapters. ' |
14. The reqording medium of claim 13, wherein the chapter
management information includes a chapter entry flag associated
15 with each pléylist identifier, the chapter entry flag indicating
whether a playlist file identified by the associated playlist
identifier begins a chapter. ‘
15.. The recording medium of claim 14, wherein the chapﬁer
entry.flégs are set such that‘each chapter corresponds to one
20 playlist file. B

16. The recording medium of claim 11, wherein each playlist

file includes chapter management information, the chapter
management information for mgnaging reproduction of the title by
chapters. _ .

25 17. The recording ﬁedium of claim 126, wherein the chapter

management information -includes a chapter entry flag associated
with each identified playitem indicating whether the identified

playitem begins a chapter.
18. The recording medium of claim 16, wherein the chapter
30 management information includes at least one playlist mark, each
playlist mark including'a chapter identifier indicating a ghapte£
associated with the playlist mark and abtimés'tamp indicating a time
in the mhltiple_reproduction path video data when the chapter

" 24
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begins. ‘

19. The recording medium of claim 11, Wherein.title directory
area includes the playlist directory area and the title directory
includes at least one playiist directory. '

20. A Tecording medium having a data structure for managing
reproduction of at least video data recorded on the recording
medium, comprising: '

a title directory area storing at least one title directory,
each title directory including at least one general information
file, the generaliinf"ormation file including at least one playlist
identifier identifying a playlist file forming at least a portion
of a title of the video data recorded on the recording medium and
chapter managemerit information for managing reproduction of the
title by chapteré; and

a playlist directory area storing at least one playlist
directory, each p-laylisvt directory including at least one playlist
file identified by a playlist identifier in the general information
file, each playlist file identifying at least one playitem, each-
playitem identifying a clip of the video data forming the title.

. '21. The recording medium of claim 20, wherein the chapter
management information includes a chaptier entry flag associated
with each playlist identifier, the chapter entry flag indicating
whether a playlist file identified by the associated playlist
identifier begins a chapter.

22. The recording me'diuni of claim 20, wherein the chapter
management information indicates .which playlist files are
associated with each chapter.

23. The recording medium o€f claim 20, wherein title directory
area includes the playlist directory area and the title direct;ory
includes at least one playlist directory.

24. A recording medium having a data structure for managing
reproduction of at least video data recordéd on the recording
medium, c.omprisi-ng:

25
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a title directory area storing at least one title directory,
each title directory including at least one general information
file, the general information file including at least one playliét
identifier identifying a playlist file forming at least a portion
of a title of the video data recorded on the recording medium; and

a.plaYIiSt directory area storing at least one playlist
directory, each playlist directory including at least one playlist
file identified by a playlist identifier in the general information
file, each playlist file identifying at least one playitem, each
playitem identifying a clip of the video data forming the title,
and each'playlist file including chapter management information
for managing reproduction of the title by chapters.

. 25. The recording medium of claim 24, wherein the chapter
management information includes a chapter entry fiag associated
with 'each identified playitem indicating whether.thé identified
playitem begins a chapter.:

26. The recording medium.of claim 24, wherein the chapter
management information indicates which playitems are associated
with each chapter.

27. The recording medium of claim 24, wherein the chapter
management information includes at least one pléylist mark, each
playlist mark including a chapter identifier indicating a chapter
associated with the playlist mark and a timestamp indicating a time
in the wvideo data when the chapter begins.

28. The recording medium of claim 24, :wherein title directory
area includes the playlist directory area -and the title directory
includes at least one playlist directory.

29. A recording medium having a data structure for managing
reproduction of at least video data recorded on the recording
medium, comprising:

"a title directory aréa.storing at least one title directory,
each title directory inéluding a general information f£ile, the
general ~information file storing playlist identification

26
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information identifying playlist files forming a title of video
data recorded on 'th'e recording medium. .

'~ 30. The recording medium of claim 29, wherein the title
directory area comprises:

a playlist:directory area storing at least one pléylist
directory, each playlist directory including at least one playlist
file identified in the general information file, each playlist file
identifying at ledst one playitem, each playitem identifying a clip
of video data forming the title.

31. A recording'mediunlhaving a data structure for managing
reproduction of at léast video .data. recorded on the recording
medium, comprising: S o -

a title directory area storing a single title directory, the
title directory including at least one general information file,
each general information file storing playlist identification

information identifying-pléylist files forming a title of video

‘data recorded in the recording medium. : : )

32. The recording medium of claim 31,'further comprising:

a playlist directory area storing at least one playlist
directory, _each’playl.ist directory including at least one playlist
file identified 'in the general information file, a playlist file
identifying at-léas% one play item, each play item identifying a
clip of video data forming the title.

33. A method of recording a data structure for.nénaging
reproducﬁion of at least multiple reproduction path video -data,
éomprising:

-recording at least one title directory in a title directory
area of a recording medium, each title directory includihg at least
one general' information file, the general information file

including at least one playlist identifier identifying a playlist

file forming at least a portion of a title of multiple reproduction

path wvideo data recorded on the recording medium and path

management information for managing reproduction of the multiple

27

BNSDOCID: «<WO. 2004001748A1_)_>




BNSDOCID: <WQ

10

15

20

25

30

WO 2004/001749 PCT/KR2003/001111

reproduction path video data recorded on the recording medium; and
recording gt least one playlist directory in a playlist
directory area of the recording medium,‘each playlist directory
including at least one playlist file identified by a playlist .
identifier in the general information file, each playlist file

identifying at least one playitem, each playitem identifying a clip

'of the multiple reproduction path video data forming the title.

34. A method of reproducing a data strucﬁure for managing
reproduction of at least multiple. reproduction path video data,
comprising: ' '

reproducing at least a portion of one title directory in a
title directory area of a recording medium, .each title directory
including at least one general information file, the general
information file including at léast one playlist identifier
identifying a playlist file forming at least a portion of a title
of multiple reproduction path video data recorded on the recérding
medium and paﬁh management information for managing reproduction
of the multiple reproduction path video.daté.reporded on the
recording medium; and |

_reproducing at least a portion of -at least one playlist
directory in a playlist directory area of the recording medium,
each playlist directéry including atlleastxone~playlist file
identified by a playlist identifier in the general information file,
each playlist file identifying at least one playitem, each playitem
identifying a clip of the multiple reproduction path video data
forming the title. ’

35. An apparatus for recording a data structure for managing
reproduction of at least multiple reproduction path video data,
comprising: ‘

a driver for driving an optical recording device to record

data on a recording medium;

an encoder for encoding at least multiple reproduction path
video data; and

28
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a controller for controlling the driver to record the encoded
multiple reprqddc-tion path video data on the recording medium, the -
controller for controlling the driver to record at least one title
directory in a title-directory area of the recording medium, each

5 title directory including at least one general information file,
the general information fiie_ including at least one playlist
identifiex .i,dentifying a playlist fi.ie forming at least a portion
of a title of multiple reproduction path video data recorded on
the recordiﬁg. medium and path management information for managing

10 reproduction of the multiple reprbduction,path video data recorded
on the recdrd;i.n_g medium; and

the controller for cohfrcs]:i;i.ng the driver to record at least
one playlist directory in a playlis; directory area of the
recording medium, e}ach‘playlist: directory including at least one

15 playiist file identified by a playlist identifier in the general_l..
information file, each playlist file identifying at. least one
playitem( .each playitem identifying a clip of the multiple
reproduéﬁién path video data forming the title.

36. An apparatus for reproducing a data structure for

20 managing reprpduction of at least multiple reproduction path video
data, comprising: |

a driver for driving an optical reproducing device to
reproduce data recorded on a recording medium;

a controller for controlling the driver to reproduce at least
25 a portion of one title &irectory in a title directoﬁ area of the
' recording medium, each title directory including at least one
general information file, the general information file including
at least one playlist identifier identifying a playlis‘t. file
forming at least a portion of a title of multiple reproduction path

30 video dart.a recorded on the recording medium and path management
information for managing reproduction of the multiple reprociuct:ion
path video data recorded on the recording medium; and

the co.ntrol,ler for controlling the driver to reproduce at

29
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least a portion of at least one playlist directory in a playlist
directory area of the recording medium, each playlist directory
including at least one playlist file identified by a playlist
identifier in the general information file, each playlist file
identifying at least one playitem, each playitem identifying a clip
of the multiple reproduction path video data forming the title.

37. A recording medium having a data structure for managing
reproduction of at least multiple reproduction path video data

recorded on the recording medium, comprising:

10 a ‘path management area storing path management information

for managing reproduction of the multiple reproductlon path v1deo
data recorded on the recording medlum,- the path management
- indicating at least one playlist belenging to each reproduction
path; and ' A
15 a playlist area storing at least one playlist file identified
by the path management information, each-playlist file identifying
at least one playitem, .each playitem identifying a clip of the
multiple reproduction path-video data..
| 38. The recording medium of claim 37, wherein each playlist
20 file includes chapter management information, the chapter
management information for managing reproduction of the title by
chapters. . '
39. The recording medium of claim 38,. wherein the chapter
management information includes at least one playlist mark, each
25 playlist mark including a chapter identifier indicating a chapter
associated with the playlist mark and a timestamp indicating a time

in the multiple reproduction path video data when the chapter
begins.

30
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info.ttl (or *.ttl) - syntax
A _ info.ttl {
F I G 6 version_number
. TableOfPlayLists_start_address

reserved_for_future use

TableOfPlayLists(){
length
number_of_PlayLists
for(i=0; i<number_of PlayLists; i++){
PlayList_file name
Chapter_entry_flag
Path_pumber

FiIG.7.

ChapterEntryTable(){
length
number_of_Chapters
for(i=0; i<number_of_Chapters; i++){
Entry_PlayList_file name
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FIG. 9
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FIG. 12
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FIG. 13

_ BD-ROM's Multi-Path (case 3)
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*.rpls - syntax
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BD-ROM's Multi-Path (case 4)
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info.tl (or *.ul) - syntax
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FIG. 20
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